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DETAILED ACTION 



Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-10. 12, 14-15, 18-22, 31, 33, and 38-39 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Isono et al (US 6365293) in view of Yasumoto et al 
(US 2003/0198860). Regarding claims 1, 9 and 31, the Isono reference teaches a 
device: fuel cell "100", comprising an electrochemical conversion assembly: anode 
"120", cathode "110" and solid polymer membrane "101", a first reactant input "fuel gas" 
and first product output "fuel gas" In communication with first flow field region: fuel gas 
channels "141", a first porous diffusion media: gas diffusion layer "122", a second 
reactant input "air" and second product output "air" in communication with second flow 
field region: oxidizer gas channels "131", a second porous diffusion media: gas diffusion 
layer "112", a region of high water concentration "1 15B", a region of low water 
concentration "1 15A", a mesoporous layer: mixture layer "113" or "123" comprising a 
hydrophilic carbonaceous component: carbon black and a hydrophobic component: 
PTFE, and a mesoporous layer occupying a greater portion of one of high water region 
and low water region relative to other of high water region and low water region (See 
Figure 6, column 6, lines 18-20, and column 12, lines 10-12). Regarding claim 2, the 
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Isono reference teaches a ratio of the area of the water permeation suppressing part 
"24A" to the entire area of the gas diffusion layer "24" within 10 to 90%. The area of the 
water pemrieation part "24B" would also be 10-90%. In this case, the area of the water 
permeation suppressing part is the low water region and the area of the water 
permeation part is the high water region. Therefore, the mesoporous layer or mixture 
layer would be confined to one of high water region and low water region (See column 
6, lines 18-20). Regarding claims 3-5, the Isono reference teaches a mixture layer with 
higher water permeability at the high water region "24B" to enhance the water transfer 
properties of the gas diffusion layer along the portion of the major face occupied by the 
mixture layer (See Figure 3 and column 5, lines 30-37). Regarding claims 6-8, the 
Isono reference teaches a mixture layer with lower water permeability at the low water 
region "24A" to diminish water transfer properties of the gas diffusion layer along the 
portion of the major face occupied by the mixture layer (See Figure 3 and column 5, 
lines 30-37). Regarding claims 10 and 12, the Isono reference teaches a layer "115" 
comprising a gas diffusion layer "112" and mixture layer "113" where the water 
permeability is relatively low in an area closer to the entrance of the oxidizer gas and 
the water permeability is relatively high in an area closer to the exit of the oxidizer gas. 
The region of low water concentration is the area closer to the entrance of the oxidizer 
gas and region of high water concentration is the area closer to the exit of the oxidizer 
gas. The second reactant Input is the area closer to the entrance of the oxidizer gas 
and the second product output is the area closer to the exit of the oxidizer gas on the 
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cathode side of the fuel cell. The mixture layer also occupies a greater portion of the 
high water region near the second product output (See column 10, lines 41-46). 
Regarding claims 14 and 15, the Isono reference teaches two mixture layers "211" and 
"212" along a major face of one of the first and second gas diffusion layers. The mixture 
layer "212" that is configured to enhance water transfer properties of gas diffusion layer 
occupies a greater portion of the high water region at the exit of the oxidizer gas. The 
mixture layer "21 1" that is configured to diminish water transfer properties of gas 
diffusion layer occupies a greater portion of the lower water region at the entrance of the 
oxidizer gas. (See Figures 12A and 12B). Regarding claim 18, the Isono reference 
teaches a gas diffusion layer that comprises carbon paper which is a carbonaceous 
fibrous matrix (See column 6, lines 60-61). Regarding claim 19, the Isono reference 
teaches a mixture layer where the hydrophobic component comprises PTFE which is a 
fluorinated polymer (See column 12, lines 10-12). Regarding claim 20, the Isono 
reference teaches a mixture layer where the hydrophilic carbonaceous component 
comprises carbon black powder (See column 12, lines 10-12). Regarding claim 21, the 
Isono reference teaches a carbon black characterized by a surface area of 200-300 
m^/g (See column 12, lines 35-36). Regarding claim 22, the Isono reference teaches a 
carbon black characterized by a surface area of 700-800 m^/g (See column 12, lines 10- 
11). In addition, it is inherent that a higher surface area carbon black would have a 
smaller mean particle size. Regarding claim 33, the Isono reference is applied to claim 
1 for the reason stated above. In addition, it also teaches that the ratio of pores of the 
gas diffusion layer is small, i.e. low porosity, at the entrance part which is the low water 
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region and the ratio of pores of the gas diffusion layer is large, i.e. high porosity, at the 
exit part which is the high water region (See column 2, lines 11-17). Regarding claim 38 
and 39, the Isono reference teaches a gas diffusion layer that is 200 i^m in thickness 
which is between 100 |am and 300 ^m in the high water regions and between 190 
and 300 ^m in the low water regions (See column 6, line 61). However, the reference 
does not expressly teach a moderate surface area carbon characterized by mean 
particle size of between about 15 nm and about 70 nm. The Yasumoto reference does 
teach a carbon black for a gas diffusion layer of a fuel cell that has a particle size of 35 
nm (See paragraph [0141]). Therefore, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to modify the Isono fuel cell to include 
a carbon black that has a particle size of 35 nm because it is commonly used in the 
production of gas diffusion layer for fuel cells. 

3. Claims 23-24 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Isono et al (US 6365293) in view of Yasumoto et al (US 2003/0198860) as applied to 
claims 1-10, 12, 14-15, 18-22, 31, 33, and 38-39 above and in further view of Fuglevand 
et al (US 6939636). The references do not expressly teach a mesoporous layer 
comprising about 80 wt% or between 75 and 85 wt% of carbonaceous component in the 
high water region. The Fuglevand reference does teach a mesoporous layer: micro- 
diffusion layer that has about 80% carbon content and 20% PTFE (See column 7, lines 
35-36). Therefore, it would be obvious to one of ordinary skill in the art at the time the 
invention was made to modify the mesoporous layer of the Isono fuel cell to include 
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about 80% carbon content in order to increase the porosity of the mesoporous layer at 
the high water region. 

4. Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over Isono et 
al (US 6365293) in view of Yasumoto et al (US 2003/0198860) as applied to claims 1- 
10, 12, 14-15, 18-22, 31, 33, and 38-39 above and in further view of Fuglevand et al 
(US 6939636). The references do not expressly teach a mesoporous layer comprising 
between about 90 and 95 wt% of carbonaceous component in the low water region. 
The Fuglevand reference does teach a mesoporous layer: micro-diffusion layer that has 
about 90% carbon content and 10% PTFE (See column 7, lines 47-48). Therefore, it 
would be obvious to one of ordinary skill in the art at the time the invention was made to 
modify the mesoporous layer of the Isono fuel cell to include about 90% carbon content 
in order to decrease the porosity of the mesoporous layer at the low water region. 

5. Claim 32 is rejected under 35 U.S.C. 103(a) as being unpatentable over Isono et 
al (US 6365293) in view of Yasumoto et al (US 2003/0198860) as applied to claims 1- 
10, 12, 14-15, 18-22, 31, 33, and 38-39 above and in further view of Wood, III et al (US 
6350539). The references do not expressly teach a structure defining a vehicle 
powered by the fuel cell. The Wood reference does teach a fuel cell that produces 
power for vehicle propulsion (See column 1 , lines 5-9). Therefore, it would be obvious 
to one of ordinary skill in the art at the time the invention was made to modify the Isono 
fuel cell for producing power for a vehicle so that it can be used in a practical 
application. 
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6. Claims 34-37 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Isono et al (US 6365293) in view of Yasumoto et al (US 2003/0198860) as applied to 
claims 1-10, 12, 14-15, 18-22, 31, 33, and 38-39 above and in further view of Johnson 
et al (US 5840438). The references do not expressly teach a gas diffusion layer with a 
porosity of up to 90% in the high porosity region, a porosity of between 70% and 75% in 
the low porosity region, a porosity of above about 70% in the high water region, and a 
porosity of between 70% and 75% In the low water region. The Johnson reference 
teaches that a typical gas diffusion layer is made of a carbon fiber paper with a porosity 
of approximately 70% that would be used in the high porosity region, low porosity 
region, high water region, and low water region (See column 1, lines 22-28). 
Therefore, it would be obvious to one of ordinary skill in the art at the time the invention 
was made to modify the gas diffusion layer of the Isono fuel cell to include a carbon 
paper with a porosity of about 70% because it's a readily available material. 

7. Claims 40 and 41 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Isono et al (US 6365293) in view of Yasumoto et al (US 2003/0198860) as applied 
to claims 1-10, 12, 14-15, 18-22, 31, 33, and 38-39 above and in further view of Mussell 
et al (US 5620807). The reference do not expressly teach a gas diffusion layer with a 
mean pore size of above about 20 ^m In the high water region and less than about 25 
fxm in the low water regions. The Mussell reference does teach a gas diffusion layer 
with two regions of different mean pore sizes: 0.1-10 ^m in small pore region and 30 nm 
In the large pore region (See Figure 1, column 5, lines 41-44, column 6, lines 1-2). 
Therefore, it would be obvious to one of ordinary skill in the art at the time the invention 
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was made to modify the gas diffusion layer of the Isono fuel cell to include a mean pore 
size of above about 20 ^m in the high water region and less than about 25 \im in the 
low water regions in order to increase the porosity of the high water region and 
decrease the porosity of the low water region. 

Allowable Subject Matter 

8. Claims 1 1 , 1 3, 1 6-1 7, and 26-30 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any Intervening claims. Regarding claims 1 1 
and 13, the Isono reference teaches a second reactant input in a region of low water 
concentration and a second product output in a region of high water concentration, but it 
does not teach a first reactant input in a region of high water concentration and a first 
product output in a region of low water concentration. Regarding claims 16-17 and 28- 
30, the Isono reference teaches a mixture layer on top of the gas diffusion layer, but it 
does not teach a mixture layer along a reduced thickness portion of the gas diffusion 
layer or a mixture layer that infiltrates the gas diffusion layer by a depth of less than 10 
iam or 25 ^m. Regarding claims 26-27, the Isono reference teaches a mixture layer with 
a certain thickness, but it does not teach a mixture layer with a thickness of less than 
20nm in high water regions and between 1 0^im and 40nm in low water regions. 

9. Claims 42-45 are allowed. Regarding claims 42 and 43, the Isono reference 
teaches a mixture layer with a certain porosity but it does not teach a region of 
increased porosity relative to remaining portion of mixture layer or a plurality of 
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megapores characterized by a pore size between 100 ^m and SOO^m. Regarding claim 
44 and 45, the Isono reference teaches a mixture layer on top of the gas diffusion layer, 
but it does not teach a mixture layer that at least partially infiltrates the gas diffusion 
layer. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tony Chuo whose telephone number is (571) 272-0717. 
The examiner can normally be reached on M-F, 8:30AM to 5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Barr can be reached on (571) 272-1414. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status infomriation for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infomriation for unpublished applications is available through Private PAIR only. 
For more infomriation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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